Stoichiometry and novel gating mechanism within the cystic fibrosis transmembrane conductance regulator channel.
Despite its fundamental importance to the molecular mechanism underlying cystic fibrosis, many details of the structural basis for the cystic fibrosis transmembrane conductance regulator (CFTR) remain unknown. In addition, the possible interactions among the CFTR proteins have not been clearly demonstrated. In order to identify whether the CFTR channel pore is formed as a monomer or a multimer, we analysed the single-channel properties in patches of cell membrane that coexpressed selected CFTR mutants having significantly different single-channel properties. No hybrid channel opening patterns were observed. We therefore propose that the CFTR channel pore is indeed composed of a monomer. However, we also observed that coexisting CFTR monomers in the cell membrane facilitated the activation of individual CFTR channels. The functional upregulation of this CFTR channel opening probability and the different gating behaviour suggest dynamic conformational changes among the interacting CFTR proteins within the multimeric CFTR complex. Our findings regarding the CFTR monomer channel pore and the novel synergistic gating behaviour within the CFTR channel complex will help to resolve the remaining contradictions among previous studies regarding whether CFTR is a monomer or a multimer.